considered as a possible step along the road to the spent fuel option.
Existing, Newly Built, and Advanced Reactors for the Spent Fuel Option. Either existing reactors (possibly with modifications) or newly built reactors constructed for the purpose could process excess weapons plutonium into spent fuel. New reactors built for this purpose, particularly those of more advanced design, would require more time and money. The initial capital cost of a new nuclear reactor amounts to billions of dollars, and such reactors would take many years to build—particularly in the United States, where nuclear construction has encountered intense opposition in recent years, and no reactors have been ordered since 1978. The number of nuclear reactors already available in the United States would not be a limiting factor for this mission; fuel fabrication capacity and political, institutional, and licensing issues will be the pacing elements. For the conversion of weapons plutonium to spent fuel, new reactors would not offer sufficient advantages to offset their disadvantages in time, cost, and uncertainty—unless institutional and political obstacles to the use of existing or partly built reactors were to prove insurmountable.
If that were to be the case, a new reactor could be built on a government-owned site, thereby potentially simplifying the licensing and public acceptance issues. In that case, the reactor chosen should be one of sufficiently known design to avoid unnecessary technical uncertainties and licensing delays. For transforming weapons plutonium into spent fuel, the more advanced designs do not offer sufficient advantages to overcome their liabilities of cost, timing, and uncertainty.8 The same conclusion holds for new fuel types for existing reactors (such as so-called nonfertile fuels, which do not contain uranium-238 (U-238) and therefore do not produce more plutonium as they are burned).
Research and development on advanced reactors and fuel types are of interest only in the context of the future of nuclear electricity generation, including the minimization of security and safety risks. As part of that future, they
8 These cost, timing, and uncertainty issues are described in more detail in Management and Disposition of Excess Weapons Plutonium: Report of the Panel on Reactor-Related Options (op. cit.). Past analyses have reached similar conclusions regarding these liabilities of more advanced reactor designs. The Department of Energy's (DOE's) Plutonium Disposition Study (Washington, D.C.: U.S. Department of Energy, 1993) for example, warned that advanced concepts such as liquid metal reactors and high-temperature gas-cooled reactors were "significantly less mature than the light water reactors," which "would be expected to result in greater development and deployment costs and schedule risks."(Vol. 1, p. 4). Similarly, a study prepared for DOE in February 1993 estimated that the total costs of such advanced systems (measured in net dollars per kilowatt-hour) would be significantly higher. (See Ronald P. Omberg and Carl E. Walter, "Disposition of Plutonium from Dismantled Nuclear Weapons: Fission Options and Comparisons," Lawrence Livermore National Laboratory, February 5, 1993, UCRL-ID-113055, p. 19.) The committee was also influenced by the National Research Council report on the future of nuclear power, which rated these advanced systems as "low" for economy, market suitability, maturity of development, and licensing, while evolutionary light-water reactors wereeguarded peaceful activity. The IAEA has never implemented this "right," however. In 1978, withand T.L. Neff, Peer Review Report, U.S. Department of Energy Plutonium Disposition Study, Office of Nuclear Energy (Washington, D.C.: U.S. Deoartment of Enerev. Tune 1C) 1QQ1Yutonium Bulk-Handling Facilities Effective?" Nuclear Control Institute, August 1990. For a summary of the
